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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the circuit board suitable for the held compound 
electronic parts in which electronic-parts components, such as a surface acoustic element, carry out a 
hermetic seal. 
[0002] 

[Description of the Prior Art] In the compound electronic parts which carried two or more 
semiconductor devices, electronic-parts components, and mounting electronic parts in the circuit board, 
the demand of a miniaturization was directly supported by carrying out loading closure at the circuit 
board by holding neither a semiconductor device nor an electronic-parts component (an electronic-parts 
component being hereafter told to an edge) in the package for airtight. Specifically the cavity was 
formed in the principal plane of the circuit board, the electronic-parts component was held in this cavity, 
and this electronic-parts component was closed with the resin sealing agent. However, in a surface 
acoustic element, since surface acoustic wave vibration occurs on the front face of a piezo-electric 
substrate, as for the front face of an electronic-parts component, space is needed. That is, the metal lid 
etc. has carried out the hermetic seal of the opening of a cavity in the condition of having been filled 
with the inside of a cavity with the inert gas of N2 grade. 

[0003] Moreover, since it corresponds to the miniaturization and advanced features which compound 
electronic parts become further, the laminating mold circuit board which carried out densification of the 
metaphor in the circuit board is adopted. Moreover, there is a substrate with a built-in function as 
advanced features. In the RF application which becomes a distributed constant circuit especially, not a 
mere insulating ingredient but the high dielectric constant substrate ingredient was used, and the 
substrate ingredient used the stripline, the capacity component formation pattern, etc. for the interior. 
Thereby, a filtering function can be built in the circuit board. 

[0004] Drawing 6 is the sectional view of the compound electronic parts using the conventional circuit 
board. The compound electronic parts 50 consist of the circuit board 51 and mounting electronic parts 
58 arranged at the circuit board 5 1 . A cavity 52 is formed in a front face at this circuit board 5 1 , and the 
electronic-parts component 55 is held in this cavity 52. And the covering closure of the metal lid 56 is 
carried out to opening of this cavity 52. moreover, the conductor which serves as internal wiring inside 
the circuit board 51 - the film 53 and a beer hall - the conductor 54 is formed. In addition, the external 
terminal electrode 57 which connects an external circuit is formed in the end face and base of the circuit 
board 5 1 . 

[0005] The circuit board 51 is the layered product structure in which two or more dielectric layers 
carried out the laminating, and the dielectric materials with which this dielectric layer consists of a 
dielectric ceramic component and a glass component (a glass component exists in the perimeter of 
dielectric powder, and serves as sintering assistant **) are used. 

[0006] Especially, the airtightness in a cavity 52 becomes very important like a surface acoustic 
element. That is, it becomes very advantageous to what used the organic material substrate for the circuit 
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board, moreover, the conductor which serves as internal wiring although an alumina ceramic is common 

- when it uses for the stripline and the capacity electrode pattern for capacity component formation 
which are used abundantly as film at a RF circuit application, it will become difficult to shorten the die 
length of a stripline, and a capacity electrode pattern will be enlarged. For this reason, as an ingredient 
of the circuit board 51, the compound electronic parts using the circuit board of the high dielectric 
constant ceramic which used the dielectric ceramic component and the glass component have been 
increasing in number. 

[0007] A cavity 52 is formed in the principal plane side of the circuit board 52. After specifically 
forming the hole corresponding to the configuration of a cavity 52 in the predetermined dielectric layer 
which constitutes layered product structure, it is formed by carrying out a laminating. Since it is 
generally calcinated after carrying out the laminating of the dielectric ceramic green sheet, each 
dielectric layer of the wall surface of a cavity 52 is joined precisely. 

[0008] a conductor - the film 53 is chosen with the circuit board substrate ingredient calcinated to 
coincidence, since low impedance is called for in the ceramic of a RF application - Ag, Cu, etc. - low - 

- a conductor — electrical resistance materials are used, and the electronic-parts component 55 and 
internal wiring which were held in the cavity 52 — electric — a connection ****** sake — the interior — 
****** - a conductor — some film 53 extends even on the base (mounting base where junction 
mounting of the electronic-parts component 55 is carried out in fact) of a cavity 52. and the conductor 
by which the extension section was carried out to this cavity 52 — it connects electrically [ a 
membranous part and the membranous electronic-parts component 55 ] at a flip chip, a bonding wire, 
etc. in addition, the conductor formed in the exterior of the circuit board 51 — the conductor which 
extended in the film 52, for example, a cavity, - a deposit is formed in the front face of the film or an 
external terminal electrode of the reasons of antioxidizing etc. 

[0009] the dielectric ceramic green sheet with which the circuit board 51 of such a configuration serves 
as each dielectric layer — a beer hall ~ the through tube used as a conductor 54, and the through tube 
used as a cavity 52 - forming — a beer hall — a conductor — the conductive paste of the component 
above-mentioned in the ** through tube — being filled up — each sheet top — a conductor — the pattern 
used as the film 53 is printed, the laminating of these dielectric green sheets is carried out, and it is 
obtained by calcinating a layered product in one. 

[0010] the conductor which the electronic-parts component 55 could illustrate **************** e tc. 
and extended on the base in a cavity 52 - it joins to the film by wire bonding etc. In addition, the 
approach of joining by a flip chip etc. for the miniaturization of the circuit board 51 has also been 
increasing. 

[001 1] A metallic material or an insulating material is used and a lid 56 is joined to the circuit board by 

the closure member. 

[0012] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned circuit board 51, there was 
a problem of being lower than what the airtightness of a cavity 52 depends on an alumina ceramic. 
[0013] this — a conductor — it originates in the path in which aeration of a gas is possible occurring in 
the interface of the film and the dielectric layer which constitutes the circuit board, the conductor with 
which the interior of a cavity 52, for example, a base, extended especially — when the film connects with 
an external terminal electrode via the circuit board 51, external moisture permeates and it becomes a 
fatal problem. 

[0014] It is considered that the cause is the following mechanisms, since it is a RF application, in order 
to lower an impedance — a conductor — a film ingredient - Ag or Cu — like — a conductor -- an 
ingredient with low resistance is used. Such conductor material has softening temperature in 1000 
degrees C or less. Moreover, in order to realize a high dielectric constant, a glass component must be 
lessened as much as possible at a substrate ingredient. 

[0015] However, when a glass component decreases, it is not avoided that the softening temperature of a 
substrate ingredient becomes high. 

[0016] The ingredient of the circuit board by such configuration serves as combination that a substrate 
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ingredient is expensive, to the lowness of conductor material about softening temperature, therefore, a 
conductor -- it is not avoided in the interface of the film and the dielectric layer of a substrate that 
physical adhesion falls. 

[0017] thus, a conductor — the interface of the film 53 and the dielectric layer of the circuit board 51 - 
the path in which aeration of a gas is possible ~ generating « especially - the conductor of cavity 52 
base — airtightness is reduced in the neighborhood. 

[0018] moreover, the conductor which extended in respect of the same from the interior of the circuit 
board 5 1 on the base of a cavity 52 in the contact section of cavity 52 base of **, and cavity 52 wall 
surface - the perimeter of the film 53 -- a conductor - it is easy to generate the clearance equivalent to 
the thickness of the film 53. 

[0019] Moreover, drawing 7 is the partial perspective drawing of the conventional circuit board 5 1 . the 
conductor formed in the interior of the circuit board 51 in drawing — plating ****** 59 and 59 i s eaS y to 
be formed in the perimeter inside Film 53a and 53b. the conductor which adjoins and suits although 
plating ****** which is easy to be made in this clearance changes with conditions of the time of 
processing, or plating liquid - plating ****** is formed between film 53a and 53b - a conductor -- the 
insulation between film was reduced. 

[0020] this invention is thought out in view of an above-mentioned trouble « having - the purpose — 
the inside of a cavity — the conductor from the interior of a substrate - even if it makes the film extend, 
the airtightness in a cavity is to offer the highly maintainable circuit board, moreover, another purpose - 
the conductor of internal wiring it is in offering the circuit board which can raise the insulation 
between film. 
[0021] 

[Means for Solving the Problem] While this invention carries out two or more laminatings of the 
dielectric layer which consists of a ceramic component and a glass component internal wiring which 
uses as a principal component the layered product which has the cavity by which an electronic-parts 
component is held in a principal plane, Ag allotted between said dielectric layers, or Cu -- a conductor, 
while having the film said internal wiring — a conductor ~ internal wiring which membranous [ some ] 
is made to extend in said cavity, and extends to said cavity in the circuit board which is connected to 
said electronic-parts component and changes — a conductor - it is the circuit board which made the 
insulator layer which uses glass as a principal component intervene between the film and said dielectric 
layer. 

[0022] moreover, said insulator layer — said internal wiring - a conductor - the film is prepared in the 
boundary section which extends to said cavity. 
[0023] ' 

[Function] According to this invention, since the glass component is reduced in order that the substrate 
ingredient of a high dielectric constant used for a RF application may gather a dielectric constant, it is 
hard to soften, and has become and the adhesion of a substrate and a conductor tends to become low. the 
conductor which extends in a cavity in this invention — the insulator layer of a glass component is 
placed between the interface part of the film and the dielectric layer of the circuit board. 
[0024] thereby — the dielectric layer of the circuit board, and a conductor — even if the path which a gas 
may pass to an interface with the film tends to be formed, this softened glass component enters in this 
path, and can intercept that path, thereby — the dielectric layer of the circuit board, and a conductor — 
the physical adhesion between film can be raised, it has, and the airtightness in a cavity can be 
maintained highly. 

[0025] moreover, the conductor which extended in the cavity temporarily by forming the insulator layer 
of a glass component near the boundary section of a cavity and a layered product - the conductor which 
this plating liquid does not sink into an above-mentioned path, and extends in a cavity, and adjoins, and 
suits even if it carries out plating processing of the membranous front face - membranous insulation can 
be raised. 
[0026] 

[Embodiment of the Invention] Hereafter, the circuit board of this invention is explained in full detail 
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based on a drawing. 

[0027] Drawing 1 is cross-section structural drawing of the circuit board of this invention, drawing 2 is 
the fragmentary sectional view of the circuit board of this invention, and drawing 3 is the partial 
perspective drawing around the cavity of the circuit board. 

[0028] The circuit board of this invention consists of a layered product 1 which consists of two or more 
dielectric layers la-lg, and mounting electronic parts 8 mounted in the front face of this layered product 
1 . Moreover, the cavity 2 in which electronic-parts components (only henceforth an electronic-parts 
component), such as a semiconductor device (IC bare chip) and surface acoustic wave equipment, are 
held is formed in the front face of a layered product 1. The closure of the opening of this cavity 2 is 
carried out in airtight with the lids 6, such as a metal. These closure approaches differ with the 
ingredient of a lid 6, for example, can illustrate seam welding, the closure with closure glass, the closure 
by soldered joint, the closure by the resin for junction, etc. through a seam ring, moreover, the conductor 
which serves as internal wiring between dielectric layers [la-lg ] layers inside a layered product 1 ~ the 
film 3 - moreover - the dielectric layers [ la-lg ] thickness direction - predetermined - a conductor - 
the beer hall which connects the film 3 - the conductor 54 is formed. In addition, the external terminal 
electrode 7 which connects an external circuit is formed in the end face and base of a layered product 1 . 
Moreover, although sign location abbreviation is carried out, the predetermined circuit pattern 
containing the electrode pattern for joining the various mounting electronic parts 7 is formed in the front 
face of a layered product 1 . 

[0029] The dielectric materials with which the above-mentioned dielectric layers la-lg consist of the 
dielectric ceramic component which has a predetermined dielectric constant, and a glass component (a 
glass component exists in the interface of dielectric powder, and serves as sintering assistant **) are 
used. The dielectric materials which form a layered product 1 have per layer (for example, the thickness 
of about 50-300 micrometers), and BaO-Ti02 system, CaO-Ti02 system, MgO-Ti02 system, etc. are 
used as an ingredient of a high dielectric constant system as the dielectric ceramic quality of the 
material. 

[0030] the conductor used as internal wiring - the film 3 is used for the stripline and the capacity 
electrode pattern for capacity component formation which are used abundantly at a RF circuit 
application, or is used as a conductor which constitutes predetermined wiring, coincidence - 
predetermined wiring - a beer hall - it is constituted with a conductor 4. 

[0031] the conductor used as this internal wiring - the film 3 and a beer hall - low resistance conductor 
material like Ag or Cu is used for a conductor 4. a conductor - the film has about 5-30-micrometer 
thickness, moreover - although the sign is omitted by drawing 1 - the front face of a layered product 1 - 
- wiring - a conductor - the conductor used as the electrode pad of the film or the mounting electronic 
parts 8 ~ the film is formed, furthermore, the conductor which serves as internal wiring in the end face 
and base of a layered product 1 — the film and the conductor of surface wiring ~ covering formation of 
the external terminal electrode 7 electrically connected with the film is carried out. the conductor of such 
front wiring - the film and external ****** 7 are formed with low resistance conductor material like Ag 
or Cu as mentioned above, and the deposit is further formed in the front face, nickel plating which raises 
Au plating to the maximum surface joined by solder and the flip chip as a deposit, and raises hard-izing 
and solder-proof leaching to an interlayer is formed. 

[0032] Moreover, a cavity 2 is formed in the front face of a layered product 1 . Specifically, a cavity 2 is 
formed by preparing a through tube in the dielectric layers la- Id of the predetermined number by the 
side of a front face among the dielectric layers la-lg which constitute the circuit board, furthermore, the 
conductor with which a part of interior of a cavity 2 and a metaphor serve as internal wiring electrically 
in the electronic-parts component 5 held in the cavity 2 in the base, and internal wiring for a connection 
****** reason - from the interior of a layered product 1, some film 3 extends (extension section 3a), 
and it is formed, and the conductor by which the extension section was carried out to this cavity 2 - it 
connects with the electronic-parts component 5 electrically at extension section 3a of the film 3. When 
the electrode is formed in the top-face side of the electronic-parts component 5, when the electrode is 
formed in the inferior-surface-of-tongue side of the electronic-parts component 5 of the bonding wire, 
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specifically, it connects electrically by a flip chip etc. again. 

[0033] in addition, the conductor which extended in this cavity 2 -- although omitted also on the front 
face of extension section 3a of the film 3 by a diagram, a deposit is formed in it on a front face of the 
reasons of antioxidizing etc. 

[0034] moreover, the conductor formed in the interior of a layered product 1 — the conductor which 
extends inside a cavity 2 especially among film 3 - the film 3 - setting - for example, Id of dielectric 
layers and a conductor — the insulator layers 10 and 1 1 which use a glass component as a principal 
component are intervened and formed in the interface with the film 3. the mode is shown in drawing 2 
and drawing 3 - as -- the contrant region of a layered product 1 — setting - for example, Id of dielectric 
layers and a conductor ~ an insulator layer 10 is formed in an interface with the film 3. another mode is * 
shown in drawing 4 and drawing 5 - as - a conductor ~ the film 3 forms an insulator layer 1 1 in the 
boundary part which extends from the interior side of a layered product 1 to a cavity 2. which case — 
setting a conductor - the conductor which forms more than the conductor width of the film 3, for 
example, adjoins and suits -- it is formed in the film 3 in common. 

[0035] Such insulator layers 10 and 1 1 consist of an insulating material which uses for example, a boro- 
silicated glass system ingredient as a principal component, and when [ with the substrate ingredient of a 
layered product 1 ] coincidence baking is carried out, what has a few chemical reaction with a substrate 
ingredient is good. Moreover, the sintering contraction behavior of the insulator layers 10 and 1 1 at the 
time of this coincidence baking approximates, and it is desirable for the difference of the contraction 
initiation temperature of a substrate ingredient and the contraction initiation temperature of the glass 
ingredient of insulator layers 10 and 11 to be less than 100 degrees C. Furthermore, it is desirable for 
both the difference of contraction initiation temperature and the difference of contraction termination 
temperature to be less than 50 degrees C. These conditions add other metal obstetrics objects, for 
example, ZnO etc., in order to adjust and to reduce glass softening temperature so that it may become 
predetermined sintering behavior about the presentation ratio of the silica component of a boro-silicated 
glass system ingredient, and a way acid component. 

[0036] the insulator layers 10 and 1 1 which could control the curvature of a layered product at the time 
of baking, and were softened in coincidence since the contraction behavior of each other ingredient was 
in agreement in such insulator layers 10 and 1 1 by which the glass ingredient configuration was carried 
out when performing package coincidence baking with the layered product 1 — a conductor - adhesion 
formation will be carried out precisely around the film 3. 

[0037] The manufacture approach of the circuit board of this invention is as follows. 
[0038] The layered product 1 of such a configuration prepares the dielectric ceramic green sheet used as 
each dielectric layers la-lz. First, the green sheet which consists of a dielectric ceramic ingredient, an 
organic resin ingredient, and an organic plastic ingredient is cast with a doctor blade method etc. next, 
each green sheet ~ a beer hall - the through tube used as a conductor 4 is formed, next, this beer hall - 
while being filled up with the conductive paste of an above-mentioned component in the through tube 
used as a conductor 4 - each green sheet top — the conductor of internal wiring - the pattern used as the 
film 3, and the pattern used as extension section 3a — further - the conductor of front wiring - printing 
formation of the pattern used as the film is carried out using the conductive paste of an above-mentioned 
component. Then, the through tube according to the configuration of a cavity 2 is formed in a 
predetermined green sheet. In addition, mixed kneading is carried out with various additives and 
vehicles, and a conductive paste is used as metallic conductor ingredients, such as Ag and Cu, at a paste. 
A vehicle consists of an organic binder and solvents, such as ethyl cellulose. 

[0039] furthermore, the conductor in which especially the green sheet which constitutes the base of a 
cavity 2 and a metaphor were formed on the sheet used as Id of dielectric layers — covering formation 
of the insulating pattern is carried out by printing of the insulating paste which uses as a principal 
component the glass component which serves as insulator layers 10 and 1 1 on the pattern used as the 
film. Then, in consideration of built-up sequence, the laminating unification of these green sheets is 
carried out by thermocompression bonding, a division slot etc. is formed if needed, and each green 
sheet, each pattern, an insulating pattern, and a conductor are calcinated in one. 
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[0040] Then, the electronic-parts component 5 is joined and held by the above-mentioned approach in a 
cavity 2 as surface preparation, and the hermetic seal of the opening of a cavity 2 is carried out with a lid 
6. The mounting electronic parts 8 are joined to the front face of a layered product 1 at coincidence. In 
addition, in drawing 1 , the level difference section which fell one step from the front face may be 
prepared in the perimeter of opening of a cavity 2, and a lid 6 may be put on this level difference 
section, moreover, the object for the closures for carrying out closure junction of the lid 6 at this level 
difference section — a conductor — the film may be formed. 

[0041] the above-mentioned manufacture approach and the conductor which extends to the interior of a 
cavity 2, for example, a base etc., in a coincidence baking process especially - by the film 3 and Id [ of 
dielectric layers ] interface, it will be formed so that insulator layers 10 and 1 1 may stick to both, the 
conductor which extends to the interior of a cavity 2, for example, a base, ~ the film 3 and this 
conductor — a Id [ of dielectric layers by which a laminating is carried out to the film 3 ] interface - 
existence of insulator layers 10 and 1 1 - insulator layers 10 and 1 1 - a conductor - it sinters, holding 
the condition of having fully stuck physically with the film 3. after sintering - a layered product 1 and a 
conductor ~ the film 3 and insulator layers 10 and 1 1 are unified, this time ~ a substrate 1 and a 
conductor - an insulator layer 10 and 1 1 NOGARASU components soften the film 3 in that interface, 
where the path and clearance through which a gas may pass conventionally are filled, it is sintered, and 
adhesion is raised. That is, in the field in which insulator layers 10 and 1 1 were formed, adhesion 
becomes high. 

[0042] In drawing 2 and drawing 3 , the path which a gas may pass can be intercepted by the insulator 
layer 10 as mentioned above, and the airtightness in a cavity 2 can maintain in the high condition. 
Moreover, in drawing 4 and 5, an insulator layer 1 1 is for example, the base field of a cavity 2, and is 
formed in the boundary part of a cavity 2 and a layered product 1, i.e., the wall surface field of a cavity 
2. for this reason, the conductor with which the path which the gas into which the airtightness of a cavity 
2 is reduced as mentioned above may pass could intercept completely, and moreover extended in a 
cavity 2 - the conductor which does not have generating of the breadth of plating liquid, and adjoins 
and suits since it is entirely lost that a clearance is covered with the plating liquid at the time of this 
plating processing when a deposit is formed on extension section 3a of the film 3 -- the insulating 
property between extension part 3 a of the film 3 improves. 

[0043] Next, the airtight evaluation example of the cavity of the circuit board of this invention is 
explained. 

[0044] First, a closure process is performed to a cavity 2. the junction which the lid 6 for the closures 
made carry out melting of Au80% and Sn20% of the closure member to the whole surface or the 
periphery section by the side of an inside beforehand, was made to apply it, and was formed in the 
perimeter of opening of a cavity 2 - a conductor ~ it laid in the film and closed under the peak 
temperature of 320 degrees C, and 280-degree-C or more temperature profile for 90 seconds within N2 
chamber controlled by 20 ppm or less of oxygen densities. 

[0045] helium was pressed fit by 5 - 6 kgf/cm2 after the hermetic seal, and the amount which helium 
which infiltrated into the closure section with helium detector leaks, and comes out it was measured. In 
the layered product 1 of this invention, the measured value is ten to ten or less, and was able to raise 
airtightness. 

[0046] moreover, this time - the conductor at the base of a cavity — the insulation between lines is 
1012ohms or less, and was able to raise insulation. 

[0047] in addition, the conductor which extends to this invention at **** and a cavity 2 - extension 
section 3a of the film 3 may be prepared in the installation section of an electronic-parts component 
according to the structure of a cavity 2 in addition to an actual base. 
[0048] 

[Effect of the Invention] the conductor which extends inside a cavity as mentioned above according to 
this invention — the physical adhesion of the interface of a substrate and a conductor increases by 
making the insulator layer which used as the principal component the glass which is easy to soften in the 
interface of the film and the dielectric layer of a layered product intervene, the path which a gas may 
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pass by this — cutoff — ** — the airtightness of a cavity can be raised. 

[0049] moreover, the thing for which an insulator layer is prepared in the boundary of a cavity and a 
layered product the conductor of a cavity — the conductor which can prevent effectively degradation 
of the insulating property by the plating liquid reservoir after the plating processing generated between 
the membranous extension sections, and is formed in the interior of a cavity - the insulation between 
lines can be raised. 



[Translation done.] 
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